All existing "positive" results on two neutrino double beta decay in different nuclei were analyzed. 
I. INTRODUCTION
averaged or recommended values for isotopes are presented.
The first time that this work was done was in 2001, and the results were presented at the International Workshop on the Calculation of Double Beta Decay Nuclear Matrix Elements (MEDEX'01) [10] . Then revised half-life values were presented at MEDEX'05 and published in Ref. [11] . In this article, new positive results obtained since 2005 have been added and analyzed.
II. PRESENT EXPERIMENTAL DATA
Experimental results on 2νββ decay in different nuclei are presented in Table 1 . For direct experiments, the number of events and the signal-to-background ratio are presented.
III. DATA ANALYSIS
To obtain an average of the ensemble of available data, a standard weighted least-squares procedure, as recommended by the Particle Data Group [12] , was used. The weighted average and the corresponding error were calculated, as follows:
where w i = 1/(δx i ) 2 . Here, x i and δx i are the value and error reported by the i-th experiment, and the summations run over the N experiments.
The next step is to calculate χ 2 = w i (x − x i ) 2 and compare it with N -1, which combined error δx i . In some cases only the results obtained with high enough signal-tobackground ratio were used.
In certain cases, the experimental results have asymmetrical errors. In most cases, asymmetry is small and is practically absent in the final result. For 48 Ca, 100 Mo -100 Ru (0 + 1 ) and 130 Te the average value has the "top" error slightly larger than the "bottom" error, as shown in the current presentation. The case of 82 Se is discussed in Sec. III C.
A. 48 
Ca
There are three independent experiments in which 2νββ decay of 48 Ca was observed [13] [14] [15] . The results are in good agreement. The weighted average value is: hence it has not been used in our analysis. The result of work [22] is presented with very asymmetrical errors. To be more conservative only "the top" error in this case is used. As a result, the weighted average value is:
There are two "positive" geochemical results [26, 27] and two results from the direct experiments of NEMO-2 [25] and NEMO-3 [15] . Taking into account the comment in Sec.
III C, I use the values from Refs. [15, 25] to obtain a "present" weighted half-life value for 96 Zr of:
Formally, there are seven positive results from direct experiments and one recent result from a geochemical experiment. We do not consider the result of Ref. [60] because of a potentially high background contribution that was not excluded in this experiment. In addition, we do not consider the preliminary result of Elliott et al. [29] and instead use their final result [32] , plus I do not use the geochemical result (again, see comment in Sec. III C).
Finally, in calculating the average, only the results of experiments with signal-to-background ratios greater than 1 were used (i.e., the results of Refs. [1, 30, 32] ). In addition, I have used the corrected half-life value from Ref. [30] . Thus, the original result was decreased by 15%
because the calculated efficiency, in the MC, was overestimated (see Ref. [61] ). In addition, the half-life value was decreased by 10% taking into account that for 100 Mo we have the SSD mechanism (see discussion in [62, 63] ). The following weighted average value for this half-life is then obtained:
In the framework of the high state dominance (HSD) mechanism (see [6, 7] ) the following average value was obtained, T 1/2 = (7.6 ± 0.4) · 10 18 yr. The transition to the 0 + excited state of 100 Ru was detected in five independent experiments. The results are in good agreement, and the weighted average for the half-life using the results from [35, 36, 38, 39] is:
The result from [37] was not used here because I considered the result from [38] as the final result of the TUNL-ITEP experiment.
G. 116 Cd
There are four independent "positive" results [15, [40] [41] [42] 
We recommend the use of these last two results as the best "present" half-life values for 130 Te and 128 Te, respectively.
I. 150 Nd
This half-life value was measured in three independent experiments [32, 49, 50] . The most accurate value was obtained in Ref. [50] . This value is higher than in Ref. [32] and lower than in Ref. [49] (∼ 3σ and ∼ 2σ differences, respectively). Using Equation 1 There is only one positive result from a direct (counting) experiment [51] : The preliminary result of this work was published in [68] .
There is again only one positive result, but this time from a radiochemical experiment [52] :
Here the only positive result is from a geochemical experiment [53] :
In geochemical experiments it is not possible to recognise the different modes. But I believe this value is for the ECEC(2ν) process because other modes are strongly suppressed (see, for example, estimations in [7, 70] ).
In fact, the first indication of a "positive" result for 130 Ba was obtained in Ref. [69] (T 1/2 = 2.1
21 yr) but has not been seriously taken into account.
IV. NME VALUES FOR TWO NEUTRINO DOUBLE BETA DECAY
A summary of the half-life values are presented in Table II . Using the relation T −1
where G is the phase space factor and M 2ν is the nuclear matrix element, one can calculate M 2ν values for all the above mentioned isotopes. The results of these calculations are presented in Table II (3-d column) . To do the calculations, I used the G values from Ref.
[71] for all isotopes with the exception of 238 U, for which the G value from Ref. [72] was used.
The transition of 100 Mo to the 0 + 1 excited state of 100 Ru used the value G = 1.64 · 10 −19 yr −1 [73] . Recollect that G is in units of yr −1 given for g A = 1.254 and M 2ν is scaled by the electron rest mass. One can see that we now have M 2ν with an accuracy of ∼ 3 − 14%. Here it is easily noticed that the G value was calculated by different authors (see Ref. [71] , Ref.
[74], Ref. [72] and Ref. [75] ). All these results are in good agreement for the majority of isotopes with differences less than 1%. The exception being 96 Zr with a difference of ∼ 6%;
100 Mo (∼ 6%); and 116 Cd (∼ 8%). One can consider these differences as systematic errors in the G value. It means that the accuracy for M 2ν for these three isotopes is limited to the accuracy of G and is at present on the level of ∼ 4 − 6%. It is possible in the future that the G calculations for these three isotopes will be improved.
V. CONCLUSION
In summary, all "positive" 2νββ-decay results were analyzed, and average values for half- Notice that the accurate half-life (or M 2ν ) values for 2νββ decay could be used to adjust the most relevant parameter of the quasiparticle random-phase approximation (QRPA) model, the strength of the particle-particle interaction g pp . It will give the possibility to improve the quality of NME calculations for neutrinoless double beta decay and, finally, to improve the quality of neutrino mass m ν estimations. 
